(19) 




JAPANESE PATENT OFFICE 



PATENT ABSTRACTS OF JAPAN 

(11) Publication number: 10013158 A 

(43) Date of publication of application: 16 . 01 . 98 



(51) Int. CI 



H03D 7/02 
H03D 7/14 
H03D 9/06 
H04B 1/04 
H04B 1/26 



(21) Application number: 08160035 

(22) Date of filing: 20 . 06 . 96 



(71) Applicant: 

(72) Inventor: 



MITSUBISHI ELECTRIC CORP 

ITO KENJI 
KAWAKAMI KENJI 
SHIWOZAWA MITSUHIRO 
TAJ IMA KENICHI 
IIDA AKIO 



(54) EVEN HARMONIC MIXER, ORTHOGONAL MIXER, 
IMAGE REJECTION MIXER, DOUBLE-BALANCED 
MIXER, RECEIVER, TRANSMITTER AND 
PHASE-LOCKED OSCILLATOR 

(57) Abstract: 

PROBLEM TO BE SOLVED: To make the size of the 
even harmonic mixer small especially for use in a 
transmitter-receiver of a radio communication system and 
to miniaturize the communication equipment using the 
even harmonic mixer. 

SOLUTION: A ring-shaped anti-parallel diode pair 101 is 
used for the even harmonic mixer, and a local 
oscillating wave is applied by using an active balun 
102. The active balun 102 is made up of a transistor(TR) 
104, a 1st resistor 105a connected between a drain of 
the TR 1 04 and a ground conductor with respect to high 
frequencies, and a 2nd resistor 105b connected between 
a source of the TR 104 and the ground conductor in terms 
of high frequencies. 
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*»#i:LT^5l4:fcJ:»), $E«<D'J^fca s "TIE £ 

[0 0 5 9] 

[»«©**©»«] 

mm<DBm 1 . «t\ r 1 ^#-5ffiSsw& 

5^-9-SrE{coV»TKM-r5o 01{-*5wr > 10 1I1A 
PDP2£4o^fcAPDPy V^, 1 0 2 W:^ fHgSMS*^ 

T9T*7'*7>. 103 tt*tffltn&ftffi-»RF fPW&m 

^t-K^ryy^lOlfta, b, d»4o 
©88fc&«r%U a»tl t b^7?f>f^7yi0 2O 

3{^!K$^TV^5 0 03 8-^04 6lC^LfcfE5fe0!li: 

[0060] om^m2\z.T9^^c^y<y^<Dim^.m 

S-^-f-o 0 2(C*3VT. 1 0 4{iA^3«S^-3 3 <fc ►) LO 
«S 3 yfytl0 8, R a— 9 S?9 V 1 0 9 

Zifrisxxtizinzmmftmby^i?** (sit. fe 

T) , 1 0 5ISFET 1 0 4 0>KW y&tfy— 
ttS*Ufc«tft, 1 0 6, 1 0 7*5J;IM 0 8}iDC#s> h 
fflny^^, 10 9ttRFf 3-^l^fy^^> 11 

©i«fflSC«J*«iffil3»Sr*-r. 1 1 0»</-h • 

y— ^KS^SCgs, 1 1 HJFWyg^iRds, 112ti 

mmm. 1 1 3 te&mim, 114 i^tti©^}^-? 

[0 0 6 1] mcW}ft&Wl.W1-Z><. i46©^P 5 'MSl 
g&8 0<Dftt>r>\z.T9 ; T'C7/<7^1 0 2£rfflV^Tl^ 
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FET 1 0 4 ©<7*- h t tt^miC«EEVp^Qi} 
5c -T5 tVpW5)-ff^n> FET10 4©^*— h • y— 
MsgiCgsl 1 0H«JEEVpH*siPt>S. Ky 
-fy - y— 1 1 2tcgmVpB«sfiti«$^s. 

zcD&m. 0 3 (b) tJi^i-J; 5 tc k w v • y-***!^ 

M<D(^gP^StRds 1 1 1 <DajEMgm'VpB'Rdsi*Hffifc& 

•So t^oT, iwwstftRLi 1 3 Kf%M&mm.ffi(wmM) 

tmiv. 03 (Wtc^-TJ; ^\z.T9^^-^^><omt) 
10 Sffi^-1 1 5 a, 11 5blcm&ft<om$>&WSJ£(.L0ni£) 
;i ©LOftJEkiU 04 6{C^Lfc=ge* 

f!I-t?<O^.D y YtimS 0 £APDP2 t©20©M-C©l 

Rtmmx'hZo «v\ 0 1 ufcfs^JS s * if k 

|£*i:WaiK:»fM-5. 0 1 ©APDP2 ©g^lc 
fEALfca, K c*Sj;t5di04 6©a, b, c*5<fctfdi: 

[0 0 6 2] ^StUUS 103 ©RFSSH 1 - 3 2 t-RFcDA^ti 

tt, iFom^m-f-^^^iHigs 103 ©ifsss^ 3 a 

is, ^@es 10 3 ©IFffi^ 3 4 CLlFtfJA^W-^St^n 

t>m-%-m i 'frWLm& 103 ©rf*^p 3 2 tcto^ 

[0 0 6 3] r©i?C7^f^^7yi0 2ia 

30 Wffit^-5^)^ 5 fc-5o 

(2) 7^f>f^7yi 0 2(-J;t) s APDPy >^1 0 1 

frbuHiH- 3 3 ^©amst* y° y r 

(3) 7^f-f7*^7yi 0 2(CJ; L0fl!)©lH)li&<D-f y 

tf— yy^jctsAPDpy v^i o i<Dmm<<>-t°~-y> 

7?7 i ^^7yi0 2©tH7j^yf-y 
y^l:5 0#-i*J:>)iiS'fy^-yy^i*5J;5S^ 
-TSi, APDP2*50Nt ^-5 t#{C«E^S«9B5IS««ffiSr 

[0 0 6 4] &.±<ommx^ 7m7*^7yio2 

ffl©ffi^Ll 05i LTRCflrcKBiLfcaK ^7^* 

5» »±©^bjt*«, 7^f^y^7yi0 2i©*i 

[0 0 6 5] ^(OW-mXi^ T97-4 0 2 

©y- b?rL0C^3 3\zmm.VtciK 04(C^-TJ;5(C 
50 S-g-iaSS 1 1 6 MStttT t <t < , «t 9 ffiV^LOftft-CftfP 




vty-^i^tt-a-iHigS?riSttTt)<fc<, iUfiv^i 

[0 0 6 6] mm<r>wm2. %M<onm2^ mm^m- 

mi<DM>D?V >?\ 0 1 Sr, 4o©^t-KlA»f)4 
5^^— KJJ V^l 2 OK&^&Tfit/jfcLfct.©"? 
fc5 0 HJ6©^2Srlll5^i-c El 3 8 -^IH 4 6 \z.tf- 
Lfc££*0!k IH 1 Lfc jfeffe©7£fi 1 £ P3— ftV-> LI4 

t> 5 fc. ^©f^oT k IH 4 9 fc 

[oo67] mm^mm 3 . mmco^m 3 {4rf©a73{§ 
^^RFfflT^^^^y^-i 2 nraMfcfrc#eu 
APDpy 0 1 (^Bijp-r-sfli^-efcSo m 6 ic»s© 
fffi3©ii^*t. bkusv^t 121 
7- 4 -?'<y v-e$> 9 „ ia 3 8 -*?m 4 6 i-* Ltcotx&k 

Wl— W-S-frti-L-cv**. m-CRFfflT^^^^^Vl 
2 l©*j£i:iMfc!S31l4, HJS^^fig 1 1?^ LfcT ^ t- 

^y/^^i 0 2©»m!i:ai^< i^ic-cfcSc #0 

[0 0 6 8] JJcfcftfPSrttWi-*. LOffi^- 3 3 tci)Px.fc 

/gsssis Jg&»4, mmomm 1 1 m c «t 5 kapdp yy^i 

DiJ»ffi*at?^E$*v» SSRjftc* d©WJc;0p:fc>5 o «v\ 
EI6{^Lfcfflifi5P^5^-9-t Lttt, i4 7t*Lfc 

B6©APDP2©g^Sfc:lEALtf:a > b, c*5 X Xfid h m 4 6 
©a, b, c:|3j;tfd£f4*tt£LTV^ 0 ^oT. RFfflT^ 
^^^7^1 2 l(cRF<7DA^)fi-?-JSSr*P^.5i:> «£B 

2 s*k if©w*«-§«*^ 

Ml0 3a« 1 0 3b©IFC^-3 4a, 3 4b|;fftffi 
[0 0 6 9] r©4 5l-T^7^yV^>"l 0 2*5itF 

( 2 7^f^^yi0 2fc-J: 
T/RFfflT^7"^^7^1 2 1K49, APDPy J^l 0 
1 #> feLOSSB 1 3 3 -^RFifST" 3 2 ^©KIEi£& if©* 7° y 
7*/fc£©igi«2S#Jf!l£*t, e^DT^tWW 

tflRF/Br^TM ^/<7^1 2 1^4 9, lXK>RFlffl©[e]e& 
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©>r ye- yv^.(c«t-5APDpy y^io KDPib-f ^tr 

4-?'<-7>l 0 2©tB7M yf- y^^Sr5 0;fr— -^4 
9 iSS-f v t°— ^ £ t£ 5 4 5 SSffif -5 1 , APDP 2 a*0N 

[0 0 7 01 El±©Iiflm 7m^?^10 2 

jb©«8:i ost btiaic«t?RMufc*s, /uyxtk 

5„ £Lk©WWT?H:, T?7'C7'< , ?>1 0 2,121 
«©¥*«*?*: LTFET1 0 

[0 0 7 1] £l±©ttWCI4» ^7^7*^7^10 
2, 1 2 l©y-h£L0$»3 3^RF$$^3 2fcSSRb 

20 fc^, H4fc*-*\fc 5fc«E£-IS»i l 6*K»trf>J: 
<> J:9ffiV^L0m^$5-5VMiRF«7JT?tijf^-r5^l*tr# 
-T^o $fe7^f^7*^?yi02©KWyty-^ 
(-S-a-IUfi&Sr^it-C ^<t< 1 J;f5<g;V^O»73fcSV^{*RF 

[0 0 7 2] HJS©^ti4. ^J6©Jgt84tt, JlJfe©^ 
fi3©APDPy 0 1 tr, 4o©^t- Kl*>fe* 

sy/f*- Fi)y^ i 2 otcista^TW^ufct,©-? 

foSo H3fi©^4^07{C^i- o 13 8^04 61^ 
Lfc^JfcM. 01{^bfcHJS©J^ffil, 06t*Lfe 
30 ||JS©»«3 *V^L»W^«I5^K:H:IhI— 

Ltv^. B4 sw^as^J-ct^feJ; -©*-& 

t*ott, H4 9fcPJdt«BB«i:*9ffliWPi«E5^ 

[0 0 7 3] ^ii©^ffi5. 7^7^7"/^7yi o 2-e 
14, H3©*flfiia»*>fe<>Me>*»*J:5K.» KWVi 
y-^J4^^*>6c ^©fcfeSS^l 1 5at 1 1 5b 

— iJtefe*v\ 0*9, APDpy ^^1 0 i^-r^-— k 
40 y v^i 2 oogft^^fcT^r^f^^yi 0 
2©-r^t-^v^.i, SSKjiSbd»e>**:T^'^-f ^< 
7^1 0 2©^T>'l: < '— ^VxJ4M&5„ ^r©fcit>, M§P 
5l«JS[-CB6«Nf©0N«SK(c«fco#Sr4D5. ^©^ 

^fS^Mt, LOffilltRF/IFfiiJt ©T-^y 
-✓-3 lstf£{k-t?>mm&1bZ>o *M©^ffi5-C(4r©4 
547^f^7'/<7yi0 2, 1 2 1 <Dfflm&&M%i-t 

sfe*{-#^Lfct©-efcs„ 
[0 0 7 4] 3fel6©»1B5K:«Sffli«BI«5^-^SrBI8 
t-^-To 12 2K7^r^7*^7yl0 2 

50 t APDpy >^ioii <Dm^mnmmmm^xh <o , 



ei 3 8 4?m 4 6 \,it&&M. m i {-^ vtcmMcom 

SHffiFETl 2 3 Sr*U-CV>5o *fcEI8©^A, lib M 
tr. 

[0 0 7 5] 8tmiMP*RH"f-«. T^y^^9 5^1 

0 2 iAPDPy V^lOl i©fc 8MMH6$1 22® 
— Wfc LT y-*&iiFETl 2 3 SrflSlft*. y— *»«F 

ETi2 3«y-h- FWvn«7'fyw-'/0y? 
APDpy y^io id^tty-^.gi»ETi 23© 

mjjy(l/\?— ^^b*»J.^.*V\ {fct, APDP!J vy 

1 0 l^f>li7^f^^7>l 0 2©W^»-f ^t°— ^ 
>-;*©tfe>o#r4Ji*.*V* 0 4fcy-^^flfeFET12 3 

l&Wif *&8§ 1 2 2a, 12 2b©A^milO(i^o#(it5 
[0 0 7 6] £Lh©J: 5 l^Ty?^ 7 >-l 0 2 £:AP 

dp y ^y 1 0 1 1 (omicmmmm^ 122 ^»tt s r t 

LOfiiJ t RF/IFlIJ £ ©TV y V/— V 3 ^£rii5«>3r 

^yi 0 KDaMtoJjfcoTfc, ttwuesi 2 2^<tt> 

L0*^ 3 3 ©f ^t-y>^» 5 »Jtl 5^b*^fc 

So 

[00 7 7] EJLk©R!»-ett, ttfffi|MH*l 2 2 £ LT 
y — *&ifiFET 12 3 -efftW Lfc#* ^ 5 y h y 

Vi?X^T?&o-CfcJ;<lll«lcD^)*Sr^-rSo *fc> * 
©teoJfil'IIueS-efcoT'fe. <t < IH1tl©$)*&#-rSo 

[0078] £Lk©«H-m. gas©?** i 

SI 2 2SrK(tfc*-a-t-ov^T^Lfc*^ g|Jg©J£fll 
2 , 3 „ *5 J; 4 IQKfftfttiHI 12 2 SrKrt/t«^-T?*» 

oTt.i<, in«©2»***r5. 

[0 0 7 9] *&fe©^*6. APDPy V^l 0 
- Ky >-^l 2 0*£*JBvxfc^-f**- K5^f"®^ 

So r.n»«aMM81t*i:: J: 5 *— K 5 y -y-tfON/O 
FFSiiS^a— ^-r— Jt*aB«rr*fe»"e*>*. -©<£ 

*, B10 {c^-T J: 5 *«#©««* y y T'/V&tk 

easwttas^k-rsiBiH^fcs. ni£©^*6-m;:© 
<t 5 &APDP y V^l oiw^-kj^i 2 o*af 
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»S8 6S:ill g|(c*5V>T, 12 4 teRFiS!^ 3 

2 tAPDpy i 2 i £©RiK:Ktt;/tx#**Ji«wti 
*is-e#> i38 4 6 iZTjk vitvt&m, 0 1 t-* 

STttLTV^So *fcBll (b)|£ttlBffFJ1M6ttl 2 4© 
— ^Jk LT^— MSMttFETl 2 5 SrSL-CVS. ^ 
mi 1©«j£A, BtSIl 2©^A, BilittJESL"^ 

[0080] rf«h?- 3 2 tAPDpy 

10 ^y 1 2 1 i ©Mic, Ktsm^mmmmmm 124©- 

Lty- h^iffiFET 12 5 SrRWS. y*~ h^flfiFET 
12 5IU^>'t 1 -^«5t<, 5 0d--At7 5 

^-—Atcjfiw z&tcib. ^gp©tHiKt©m^w^Su 
^tt^fcsfcfe, RFffi^-d>t>{±APDpy vy 1 2 l©-f 
ici t)APDpy vy 1 2 i©srfW'<>'f— ^>-*a s 3ESb 

20 [008 1] ^©^*, Ayj«-§-ffliS*ii*IS 1 2 4 
•fS«i*^*>So A^3fa-§-ffl^«J«1«S 1 2 4 © 

y i y a yn^m^x <o , jBsusMRa^iFttiAfli* 

St/£fc*©RF«S^3 2~©«i££r«liB|-e£\ fi^PT^ 

i^ssb*^*>s. 

[0082] ei±©^j-e«, AMs-f§rmmwmm&i 

2 At LXy*— b^MFET 12 5 T-f&?Jf LfcdS, X 

^T©ft6,©ii*IlHl8S-efeoT^<t<lll«l©3amSr# 

30 -rso 

[0 0 8 3] «±©lftwe{*> HJ£©^ffi 1 tA^3«# 
fflJSWJteSl 2 4&ttl*fc»^fcoVvC*Ut*S» ^ 
M<OMt& 2, 3, *5<fcT/4 {C««ifi*SS 1 2 4 SrfSlJtfc 

[0084] W_h©tftK-eto;, RF&Ayj LIF^m*i-S 

y<?v=iv^— yicov^riftKbfco ^©f&(ci§ii2(c 

^1-<£5&, IFSrAAbRFSrtH^-rSTyy=^-y 

[0085] mmomm 7 . mm<omm 7 \trnm<omm 
40 6tmm. m®>&nmj]tek°<D&mz.£z>APi>pv> : yi 
0 l-^y^r^— Ky ^yi 2 o©-< yvx^ft/oi 
t*©ras^*#p«i-s^:«){c#^bfct©-efcs. mm 

<DMM 7 Sr® 1 3 (C^-To 0{C*3V^T, 12 6 »*RF4S^- 

3 2 iAPDpy >y 1 2 1 b <Dm^wntcmtim-^mwm 
mm&r'& f9 , m 3 8 4 6 ^ \^txM$m. @ 1 tc 
rnvtcmm^mi bm-^u-i^^iatm-w 
^•sr#u-cv^So *fcHi 4\z\*mmmm&i 26©- 

^JtLTFET 1 0 4 tffifetl 2 7 
B7 1 2 8 S-^bTV->S 0 iC-Cia 1 3©gf^i.A, Bk0 
50 1 4©^A, Bb [4*fJE£;Lrv>So 



17^^ 

[0 0 8 6] RFsffi? 3 2 iAPDPy 

y^l2l i©Wfc. &&tt-g-fttt*?JtHB*& l 2 6©- 
Mb LTV- *:7nT 1 2 SSrfSftSo y-^7P71 
2 8l*tH^)-f Vf-yv^dSffi<, 5 0t- ,M»7 5;*- 

a* So ^fcAffl^ii&^fWfctiTV yv- v-a>- 

J;t)APDPy ^i/l 2 10«fW-f^f-^*s»L 

[0087] «±©t&wm, tt&m%mwmmm%k 1 

2 6 i Lty-^7D7 1 2 8^1^ ^Sy* 

7or-cas>oTt>j:<wi«©ai***rs. ^e© 

[00 8 8] fiUiORWCB:, 1 l-tti*«# 

JS©^2, 3, *5J:V4tOg«li*i«l 2 6Sria:Jtfti 
[0 0 8 9] m_k©tftlH-Cfct, IFSrA^JbRFSrW^-TS 

[0090] mtio^ffi 8 . mmmm s itmm<omm 
6 1 mm, »sw«R«A*if©aESbK j:«APDpy 1 

0 1^94 VD >9l 2 0©^^f-y^3Et4 
Ofl88&Hl 6lC^-f 0 HU^*3V^T, 0 3 8^134 6 

tc* ufc«*«» ia i bfc^aft©?^* 1 1 ra— &v> 

[0 0 9 1] ftHiftfPSriftW-r*. RFffi^3 2 tAPDPy 
y^l21t ©M{cA^«-§-ffl«Wi*I* 1 2 4 Sr. IF 
«^3 4 tAPDPy >91 2 1 fcWlHfcUWrtt-frffllBH** 

♦B^i2 6§rtsit'5„ rrt, Atim-^mmmmm^i 

2 4 ©-0!li bTte^- hg^t&FET 12 5% W^J 
ft-^ffliK«l««*l 2 6 0-Wi Ltliy-^7P71 

2 8 %if^*(f p>n§ 0 nne>©iii^«Ata^'r ^f- 

^>-^.>5S5 0^-— A-^7 5^-— ^{^SV\ -=E:©fc«>, fl- 
»oigj»io«*W4SBKtt«JA»-e*>*. tfcAWA 
iH^MRittr-f y w-i ^a^«H4i»*><5fc«>, IF*?- 3 
4^>RF«?-3 2^f>ttAPDPy^^l 2 10Vf 9> 
\, *oT, ^g|5^««73©^t!j(-J:»)APDP 

y v^i 2 kdssbw yf-y^«Lrt, w 

[0 0 9 2] £U:©R9!T?tt» J$**t*BS 124, 12 
6 i LTFETHJgS-emK bfcflS, b 7 >P^9m^h 

[0093] w-t©aft^r-«, jits©^ i Kmmmm 
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^1 24, 1 2 6^1Sltfc#-g-(CoVNT^Lfc^ s HJfc 
©»«2, 3, 38J:t54fc8MWMB«i 2 4, 1 2 6 «r 

[0 0 9 4] «±©ta^Tj4, RFSrA^JLIFSrm^l-?) 
9Vl/zx V/^— *(£OV>-CS£93bfc„ -^©ffc^l] l 7(C 
jj*-f<fc5£\ IF£A^LRF£tti^-f 6 T 

[0 0 9 5] 2Mt*®*tttcJ:*i& mWHIl 2 
4, 1 2 6?rKttsr i{c£!9, >f yif-^ttKB: 
10 RFiS^-3 2 4 &«r*Hr?$£. «ot, mi 

6^1 7fc3H-± 5fc, Hl©i5*5Mftl3Kl 0 3 

[0096] mM<r>mm9. APDpy ^10 

— YV>91 2 Ofcif&fflvyfc^^KS ^ 

JS©^M9t?i*-©<t 5%APDpy y^io i^>f*— 

t,©t?*>5o HJfe©^9SrSl 8lc^-r„ HIK^ 
1 2 9 riW#AWJStt, 13 0 Hj*f|CJiNHB'?*> 
20 9 , m 3 8 -^Hl 4 6 (C* Ufc^jfeM, 13 1 Km Lfc^Jfe 
1 t P]— *V bfcMB^^J-ttP-ff^Srtt LT 

[0 0 9 7] -*fc5*iK W^-ftf— K$^-y-e 
tt, 5 0*— A©tftfJaflf«r*jSbTV*5 0 b«»U 09 
*.tflFHII&4:bT*J|Li«««*3fUffl&*Si-6. StJMI 

< WEECS!* LTV»3fc#>, 
5 0^-—^©H-4SSSti*^*Sr%^^V\ *fc s WKP 
^5^-y-«ii«©5^-y-i:lt«5bT, 2^fc©®'a•^fflV^ 

sa*-c««i»*i*»e>3dBgKi«v^ tri?, 
30 <Dj&mK£zmmm$i$. ^ttiiw^«ssi 29^ 

5 0^-— »)i«vw^f— 9>xh tti*z®II©rR] 

[0 09 8] ^IC«)f^§rtftBJi-S 0 APDPy ^121i 

if*^3 2km<ttAtimi*k<DmzmxAW8&fatD 
ut 1 2 9 zmwtrzo *l-c, ^©{iiTiAwefetRout 

1 2 9Wffi©«£Vout£r, A^ ^f-^V^as«« 
H^t^^-&SSI#ii«^§l 3 0 -eifffii-So r©tti7l 
12 9 M«S©«ffVouttt, HI 1 9 iC^f i 5 
W^/A^SfetRout 12 9 ^ffiX>2 (S b t£ 

40 5, M^{cia'3< mo*!,— S©tt(ciRm-t-S. *fc-^ 

^St#it#s«i 3 oi*, m^m^m&^mm-r^m^ 
m-rz>o bfc^o-r, m^A^sstRout 129 srFisfe 

tHi^/w^-6fj^U#©ilS* 9 ^**i-^©-^«% 

[0099] ^©^*. ^-f-commmt. 
50 [0100] ei±©tftgg-e«, mrnmm 1 w^a 



ms&ii 2 9 tntmmmti 3 otvtttitm^K^x 
TjkvtdK mm<DMM2\zmt)&$smAi 2 9 tmnm 

1 0 1 0 1 ] xtto&fls 1 0 . m&<oMm 1 0 fcgafco 

f 0 i3 8 -^Hl 4 6 lC?jk Vtcfe&WL m 1 LfcHJfe 

10 

[0102] ik\c®Y?*®.wi-2> <> mme>j&m3 tarn 

K7^f-f^<?^l 2 lK,fc»)RF©A.27«#i£t>iS& 
4fc*B-C$HEU APDP!)y^l21 

*>a. =eeoT, iF©m^j«*i±sibmAi:*6fci!>, rf 

^a—9 3 8at 3 8bOMfcW*A#ffi*i:Rout 12 9 
*88KL-CV*5. ^LT, roW^A#ffi*tRout 12 
9MSffi©mjEVoutSr, A^^f— ^v^^lSlSPMfci: 

jutmi 3 oitsawnmk vxMftz&xx^z. * 

Rout 12 9^»5a 5 ^*©*U»*i«* 
[0 10 3] ^©ifel, 4lffifi&3 ^-^®fU#/5SS5* 

[0 10 4] K-kORH-ett* *Kfi©»»3Kia*AW 
SMI 2 9 tg[#ii*I«l 3 OSrlSWfcW^fcovvra* 

Lfc^j, la^jgiMKHtaAflNstti 2 9 fcttumm 

#1 3 o^«tfc«^-efco-ct>J;<, IH«I©3!j*S:* 

•r^o 30 
[0105] mmvmni 1. §2 ikupwswsu^ 

WM*tt%aU 5fcJfebftv\ rftWAPDP2-eWJBt»R 

0NSih,S^IRI^ft<*9> oVM:B5?t^t- HI 
a, lb<Z>3fttf*0N£ft&ft:g>, #MM&*£:5 fcfe^C 

Hr**5&« *5fc#SC»-*-5lW»9S*>5. *af&©#ttl 1 40 

-ct*r©«t 5*apdp!J y^io iwt-K!)y^i 

#3gbfct>©-e&5o 1 &EI 2 2 \z.tMt b 

EfcjJoVTN 13 1liy5^tfc>)> i3 8^i4 6lC 
* LfcK&ffU HI 1 IC» bfc*16©»« 1 t PS— L 

[0 10 6] *H«©^«fcJ:«ffli«P«5 ^-^-Ctt, 

7^f^f^5^i o 2 tAPDpy v^i o i tcomicm 
2 3 © i 5 *4*tt«r*N-* y 5 * i 3 i fefcrt, ««ws 
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[0108] y?^i3i a»g>r2Kmittf#it-T* 
mtn^mmwm7^/v^^\,fxh^\ *?vt 
[0109] m±<D&wxte, mm<Dmm 1 m y $ * 1 

3, *5<ktf4lcy 5*1 3 i«rKrfcbJ:<, IH«I<d;& 

[oiio] mmnrnm 1 2 . mMe>j&t& 1 2 thu it 
mommi 1 APDpy v^i 0 \*??4Hr— ny 

y^i20 S-ffiv^fcfSiiSSI&$ ^1»-««1M»©JWWMI 

<D^fS 1 2 £0 2 5 d^-To HfcioV^T. 1 3 1 y 5 
^-e$>»?> 03 8^124 6iz.7FVtc&MWL ill^L 

[0111] *m©»iia5isW5 ^ fcii 

L0CT-3 3i7^f^^7>l 0 2 t<OM(C®2 3© 
«t 5 fctttt Srtf-TS y 5 ^ 1 3 1 SrfSlt. ^§P$efil®^ 

mmn&mntKD&mmisV 5^131 ©3»m-eg£ 
[0 1 1 2] *<Dtz)t>. mmtzzommxxm 

[0113] y 5 9 1 3 1 frb\mw&fr&tox 
sfc*. ^^yr^^t^So trty?^i3i© 
m^jtciisii^siftijffl^^/w^^iaj-t-ctiVNe ^yy7 

[0114] izi±.<DWtwxte. mmmm 1 {c y ? 9 1 

3 1 £Tf£ttfc«^;roV^T*Lfc;^ HS£©^2. 
3, *5.t^4Jcy 5^1 3 lSri§:ttT*>.fc<, 

[0115] mm<omm 1 3 . et-h^feiyg©^^ 

tt\ FETl 0 4 ^if^^^^-T-^rfflV^fcT^ ^^^7 
^1 0 2K£ym&ttK&M&VX\^2>. t<Dtctb, T9 
=Tj-?'<y v 1 0 2 ©a;fct£l*JSi£8£p©^gB3§Si£© 
fl&jc, 2fp*ifi«WI«Udi^#^*ix*. ^©fcfes ffiUS 

(c^-r,t5^2fp^RF (frf) ia^t^c, j^yr* 

ifcl^fgLfctW-CifcSe UttO^ffil 1 3 &IH 2 7 fc* 
•fo EUCSSVT, 132tt7^/^-efc0 1 03 8-^12 

4 6 vttwm. m 1 K^\-,tc-0mmm itm- 




(12) 



[0116] igKtihft&mw-tz* &mm<r>MnK 

DPU y^lOl t«>M(cEl2 7<oj: 13 2 

[0 117] £l±©RWCtt, «g<E>^l{-:7^/W 

l 3 2*-K»tfc4&^-fcov>r^bfc*s. HJ6<D^«82 > 

3, *3i^4l-7^/U ; ? 1 3 2Srfg(tTt,J:<, RfltO 10 

[0 118] £Lk©fft?(m** Ty?^-y*—99>9fe 

[0119] %mojmi 4. «w«3*"r-«3:, a 

*tPLL©SJp«StjRt*5. ^©fc*. fflffifaStS^lf 

[0120] mj&<ommi 4wr©± 5*flMwiR5 

M<D]&m 1 4 SrEI 2 8 {c^-r o HKC*3V>T, 13 3 30 
i^-Cfc 9 , EI 3 8 -^H 4 6 Jd* Lfcf£*0!k HI 1 

[0121] o?m»f^Sr»W1-<5. *3fe«©»«fc 

yi02i Oill^A* 1 3 3 fcKIt, L 
*JsWWMRR*r2#JIIU 5 * 2 iB«©2»* 

^ffiiSLTV^. Sot, ^ffi*»fe*r, fcfc^t.S^: 

^lash »*«»^©5^f-kiai«©»*B38JBaK» 40 

[0 12 2] £l±<©«Wettx Sft*0>JBIR 1 1 
3, &£lMlC&Ai*l 3 3fcflEirTfcJ:<* P«I©$J 
[0 12 3] titcftm&l 3 3*»fettiWBE««l*1?5 

rtbtt^T-yr^^t^^o tri?»fl»i 3 
3©ffl^^iS5HS«iSiJffl7^/^^itTtJ;v\ 
y7^trJMSt5«W«*6. 50 




[0124] mM<omm 1 5 . mmoomm 1 5 ttiet © 

fete, rmiECL (xSy^Di^jr^) i3B&-e« 

15^i2 9IOTf. Hfc*SlvC, 13 8^04 61^ 

Lfctt*flk ® 1 x.tz.mmnw^m 1 1 i^-/«cv^b»* 

[0125] o*f fc»ft*»fi-t-a. *H1£<D0«8^ 

#13 3 Kit) §^rt«^©2»«©3»A&tt«:UT 

3 3©^W;fc&»aB6KaJEi:L-CAP 
DP10 1(^ISt5fc»> 7^f-f^5V10 2SrK 

[0 12 6] £H_h©RWT?B:, *J6©7£f§l <OTfr-( 
0 2Sr^*l 3 3T-tt#-t-3i§"g-J-oV^ 
HJ£©J^«|2 > 3, *3<fctf 4©T^-< 
7yi02Sr^Sl33?ft#Ltt)J:< > PH3S©$ 

[0 12 7] ^fc^Jf^l 3 3a»6>ttWlPljft^*RTS 
3©W^I{CiiSf8SE«l«lffl7^/^«rta:ftTt>«tV\ 

[oi28] mmomn 1 6 . mm<r>mm 1 6 tanm<o 

l&mifrbl 5©ffl*^5^f-OV^tt^2oSrtrffi 

S-H13 O^-t". HM*3WT\ 1 3 4149 0*^IBIhIB& 
-efc«3, H3 8-*H3 4 6(^L/-ct£jfc#!k HU^Lfc 

LTV>£„ 

[0 12 9] o€KWj?F&Wi.W-fZ>e 2o©««^ 
^ IJ-ORFC^ 3 2a, 3 2b$-9 0&#B3I1I&1 3 4 leg? 
ML. LOSffi^-3 3S-tSS«i^Ufct>©-eS)5o ^J^«> 
2 OOIFS^ 3 4 a, 3 4 blCQPSK^C if ©it^^ffl ©W 

[0 13 0] &.±<DWlWX?te. jUte^ffiKOffliSHIjS 

3, *5j:a«4<DffiK»5^-!J-Srfflv^T^J;<, IH«© 

[0 13 1] EJLk<DlftW-Ctt\ LOffl^-3 3*j£g5^L 
fct^Tfc-S* 5 , 03 1<DJ; ^t-T^v'w^^V^^ 

S&l 3 5%m^xi>£<mmo%)M%mirz )0 
[0132] nmvMm i 7 . mM<omm 1 7 »4mt© 

Mmifrb 1 5<Dffl»IS&$^f-OV^-r^2o§rSrffi 



i <D^W*L(M1|-TM 5a?©&*B^©#ie£rfirV\ RFSffi^- 

?"?© 2 itfgf t£ ±990 &©<ffitfBg £ * -So HJfe©^<« 
1 7 £0 3 2 (£*-r„ g]tCi3V>T, 1 3 6 »*4 5g#IS 
isjg&-efc 0 . El 3 8-^04 6Kl3a*Lfcfi&te0!U 011-* 

[0 13 3] 2o©««H«5 
;?-y-©L0ffi^£4 5*#iE0B&l 3 6(cSBttU RFifg^ 
£|i^ffifc^fctfgfitB©#ia[I]B&l 3 
©tNfc.5o 2oOIFSffl^3 4a, 3 4b(CQPSK^ 

f^-T 5 0 r. r. -?H:3«6©»tt 1H15 ©ffiifUPiS 5 ^ 

[0 13 4] W±©SiM-C«, 

3, #<fctM©ffliS§5P&^f-£^Tfc<k<, nasi© 
[0135] fHS£©^ffll 1 8 . £ffi©K?flB 1 8 teHife© 

Lfc-r ^ —s? y v 5 ^ * 3 > 5 * t> ©t? 

$>5„ £*©»« 1 8 *H 3 3 0(£*5VvC, 1 

3 7(2IF©9 0^tlliII&-T?;Jb*K 03 8^04 6K* 
Lfc^JfefO, 01 > 03 0(C*Lfe*5IK{cJ:5^Jfe<© 

[0 13 6] o3ffc»fe*WW-*-a. 0B*S*f-©2o 
©IFiSB L 3 4a, 3 4biIF©9 OS^ffilHlBSl 3 7 SrS 
jKbfct<D-e*>5 0 HJ£©^tgl*»e> 1 5©«i9iPJSt5 
:?1f<m^1*;fr^2o;£:£^T^5;fe«> v >f i?J> 

* fc/J^(c«^-e # 3 fc , Sfitt*BJT?«>ffiffiO0<E*«i 

[0137] ei±©^-c«, $m<w&mi 6oac^5 

^£;BV^#£-{;ioVvt*Lf;:as, HJ6©ff2f& 1 7© 

[0138] HJficOi^SI 1 9 . &%0>?&tt 1 9 JiJiJfe© 

V\ 2fi¥«^5^^Sr«^l-fefc©'^fcSo fiJfe©^ 
m 9£0 3 4^*?-. 0fc*5V v T\ 138J4180^ 
/y-y KStfj#E3&-e*> 9,038 J^H 4 6 tc* L 

fc^jfewi, 0 1 i,tcmM<omM 1 1 &v * uzm 

[0 13 9] offfcWffSrWM-fS. 2o(75fflSPiS5 
^©APDPy ^ 13 8 ©RF/IFilJ©gSj££r 1 8 0,K^ 
-YyU y K«2l#E» 1 3 8Kg8»Lfct>©T*>S. R 

F©A^fs-^iSs- 1 8 oet^-f v v k«*j#bb$& 1 3 
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8JCA2JU 2ocDAPDPy i^;/l 0 1 1 8 Og©fitfg 
j6-eflfe»4*bS. ««WSIKfeH:9 0&£G(iUftl 3 4{C 

«t •) , 2 o©apdp y>-^ioi(c9o m<Dtimm-?mi& 

•c, iF©W*«#StttP Dffcftr 2 o©apdp yy^io 
io [0140] r©i5iw *ii©wa?.t2i 5 P 

Sr^^f-i LTtbf^-r^o ^©5^*, RFiIF©^i6El 

£>3„ ^rt?»*Hife©^i*>6>i 5©ffiiSPJS 
5 ^<DV^T;ft,;^2o££;ilv^Tv^f;:«>, 2m i P8r5 

[0141] Eil_k©RWeW:» 2£ffi©&ffi 1 ©«i«Pai& 

3, :J3±tM©{0ifl5il}gt5^£rffiVN-Ct i:<, Bflt© 

20 [0142] 5fe!fe©^fi 2 0 . W-h^^fcH}£©^« 1 

y V7^*iftttti<> njg©^«i 

d^fe> 1 9 t IU«©^*^#1-S. ^^[CAPDPyv^lO 

t^s. tgv\ ffl«isiK5^-y- j ^2S¥«»5^'y-c« 

L04S^tRF/IFffi^i:©T'1'y V — ->a t 

[0143] mm<omm2 1. 5ijfe©^i*>e>i 9«c 

5 ^ -y-Srigffl Lfcg«^a©#^JSr*i-o 0(-*3Vn 

200 [*T>-^^-. 2 0 1 »4&MI#iiM4» (LN 
A) , 2 0 2i4^iiiS7^/W^ (BPF) % 2 0 3 fi^Jfe 
©0fil 6/iV^b«l 7©B:^5 ^f-, 2 0 4ttll3!f 
2 0 5 ttffi«ilia7>r /W^ , 2 0 6 ii^-^x^ 
KigiliS-e*) So l^ife©^ffi 1*^19 t-!E«© 5 9 f" 

40 [0 1 44] £tt©&ffi2 2. KEKO^tt 1 *»6> 1 9(C 
|a«©5^-y-§r5iffibfcig|fiaiBrfe!9, i3 6M?? 

2 o 7\±mmtimm^ (hpa) t?&5o nrnvrnm 

lfabl 9i-|E«©5^-y-SraSfflLTV^fcJ6, /J^b 

[0145] H3i©^ii2 3. %n&<rmm.\i»i>\ 5«c 

0 3 7 K«j*«Sr*i-. 0(-*3VNf, 20 8 
tt«ff1WW»«»(V(X)), 2 0 9tt5W3#, 2 1 Ot*^: 
50 fflJt«lgt LTfflV^MWS^t, 2 1 1 




fltbWiS 5^t210 &PLLtcjgJ81- 5 t Wifttf&feiklr 
S$bm^fcSc £fclli£©^fSi a>fcl 9K82«©S;? 
-y-SrigfflL-Cl^fci?), /J^fc^&^yiiasfcSo 
[0 14 6] 

[3SW©2&*] 0l©^WK«$ffii«5fE&5^f-J-<fc*'t 
(2)Tj5'x^7'^7Mc < };«J, APDPyv^ (^r*- 

— Fyy^) fl^Lo^^wsi^&if©*:^ t*/& 

^©iJ»«*»«!lSix» fi^/y7^J:45W> (3)T 
^T^^^fcU: *K LOffi!l©|e]i&©-r ^f— 

if#ifc5 0 

[0 14 7] «2<D»9ifc«5«i«fl«5^1>-J!:J:n. 

(2)7^r-f^7>l-J:>)> APDPy^^ {94* 

— K9 V^O a^LOffi^RF*SB^©i«Pi&& if ©*:/ 

yT*j&£©i»as#>f!)S*v > e^y rxt&s^) 

*, (3)7^f-f^7y|:i0s LOfl!J^RF*&S?-©[I]]f& 
©-f^f— ^Vxfc^SAPDPy ^ {94*— VV> 

[0 14 8] ^3©^^^#SffiffilS&5^-y-{-J;^ 
fcf, T^^^ViAPDPy ^^©WfOKWifWSI 

^>-;*©tfko*{;iJ:3*¥»*#fc»fW'T?§ ; S. ^r© 
S&fft, LOtlJ t RF/IFWJ i; ©T-r V l"-^ a ^£iiS«>3 £ 

-C#*3»*#*>3„ *^c^gP5IS«^ftifo^ti)(-<tS 
APDP y >- ^©^»;js fcott> ttff*IM6&l£ <t *> LOHH 1 

[0 14 9] 04©»Wfc«S«i^ift3*lH::J:*V 
[0 15 0] 05©#Wfc4RS«*W«5*fii:.fc*t 



(14) 10-13158 
[0 15 1] JR6©#Wfc:«a«i*P85*iffc:±ti, 

[0 15 2] »7©»BiJfcflS5iPWMI*5^fc.fc*i, 

[0 15 3] J(S8©»IBl=:«S«i«H«t5^1>-|Cj:*l. 

[0 15 4] *9©»WU:«a«i*P«5*-!HEJ:;h/ 

[0 15 5] 01 OoaWlw^SffiiBWHtt^^^fcJ:^ 

20 tS$^-y-^btti7^$tU5^7'yT^*5-(g;W^7Vt^5^) 

[0 15 6] 01 l©»93J!i««5ffii«WBft5^-?-I^J:*v 

©2*ffiF©a**«rtH«b-CV*S 0 ^oT, *MB$*>6>* 
T, &fc*»tS*SEliif^©5^1f-i:llCJ:5{-*Jf^t- 

30 [0 1 5 7] ftSl 2©3§!m-#&{Pi*ii8E5 

rf, y^^-— Ky vy-Sr.fflv>-cv^©-e, laM^Srffl 

[0 15 8] 01 3©»Wl£«5«KI«ft$ ^iHCjiix 
V>5o Sot, ^*>6>*T, *>/cd^S*Jfi»f^©5 

40 *fel^«#©|6»a*^APDPy^^K:« 

[0 15 9] 01 4©*iflj!:«5it2fl5 5^lMcj:^tfs 
01-01 3©^Wt-«5ffii«II&5^©^-ffra>2 

[0 16 0] 01 5©«IBt«5lS5^tl-J:Wl 
01-01 3©»Wfc«««i«W8E5^*©V^-fixa>2 

[0 16 1] 01 6©^^iC#5^P f -^y 3?*^^h 
50 V^^-y-^ittii, 01 4X1401 5©3S§l!tC#6B:2: 




(15) 



27 



5 :?f-£rJBV>T^3fc«>, 'W*fcKMfrC* 3$f*a s & 

[0 16 2] mi 7 2fi¥«5*lHcJ:*t 
a>2o£-fflV^V^;fc«>, /J^^«^-C#S^)** 5 fc 

[0 16 3] mi 8©*8te«S«i*fll«3* , iH4, * 

i~gi 3 <D&mtemzmmm&.$. 

iz.^/ y >^ ?fm<tTZ H £ t-<t 9 , apdp y 

V\ ffii«H^5^^t?ttL0^i:RF/IF4S^t©T-ry 
[0164] 119 <D3§§St;L#5g:ff S& 1 ~SfS 

[0 16 5] 12 0©§IW(c#5^ft^SI^ mi~m 

[0 16 6] 12 1 ®»Hf£fliSttffiftM*;K«N:, IS 

[0 1 ] &&w<omi&<omt& i ©*^i-<t •siskwk 

[El 2] r^f^^/^ycf^-efes. 

[1113] T9"r-< ^7>"W^fiB[HjBSt?*)2>c. 

[El 4] r^^^^7>-o«^-efcS. 

[05] *^M©HJt<OJgfiS2©«^JcJ;SffiiSSS}8[ 

[16] *»M©Sat©»«3 0#j«J!iJ:S«i«»|jR 

[0 7] ^9iG^0&&4 0M&fc£S<FlffiM& 

[08] &&m<r>mifo<r>mt&5<omi$LKS:z>mnm&. 

[0 9] ig»Ji*gS©-^j-efeSo 
[010] ffl&m}) y7/v<oMWm-?*>Zo 

[0ii] *mw<D2m<oj&i&6 omfiuzxzmftm 
[0i2] *&w<Dnm<7>Mm6 amatKx zmmm 
[0i3] *&w<Dmm?>BM 7 o«ia5« 

[014] ig«lii|fS<0-'Pyt?&5. 

[0i5] *&w<omm<Dmm 7 <Dm&.K£?>w&M 
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28 



[016] *&w<Dmn<omm8<Dmi&\z£zmMm 

[017] *^^»ms^«8 <om&K.x z>i$mm 

[018] *»W©3BK©»ffi9©#fifcfcJ:5ffiilBII 

[019] ffl^ffifStt(c*fi-2»fflR«5^f-©m 

*«JEO^K0T?*)S O 

[0 2 0] *mwv>nn<DMi& 1 o<o«^tcj;sffii« 

10 PSE^^-^wfll^-efcS. 

[02 1] m*ti-s«KlWSt 5 ^iKo* 

[022] ^^<DH3feo^ 1 1 <D«j*{c.fc Sffifi 

[02 3] y 5*<D#te©fftW0-e£>3. 

[02 4] y 5^##ffli«P«t5^lKOlWftO|ftWH 

[025] *&w<omi&<otei&i 2 

20 [02 6] «MPS[5^-9-©ta/J^^ 
0-?£>5„ 

[027] &&w<?>mi&<oMM 1 3 ©wwtte j; zmm 

1 2 8] &%9i<omM<otetei 4<om^x^mM 

[029] &mw<omi&<D&Mi 5<D&mc£z>wm 

[03 0] *%w<z>mm(Dmmi Qtomm^zzmR 

30 [031] &&W<?>mM<ote1& 1 6 ©flMifc J; 

[03 2] 7©«J*JCJ:5iat2fl£ 

[033] ^m<omM<omm 1 8©»is^^ 

[034] ^mnmMnwm 1 9 ^521 

[03 5] *Jsnomt®)IMB2 lOirtKiSSHI 

40 [03 6] *^BJ»Hmc0^ffi2 2<D«^{C<tS^I« 

[03 7] #3§9§©Sfe&£©ff£fl2 3©*^±^tft 

[03 8] «MlPI«[5^-9-©— «lftlJ*«J«H-e*>5. 

[03 9] APDP©LOTOfc<Dta!f!0T?£>5c 

[04 0] APDP©LO«JitcOiiK0-eS>So 

[04 1] {BffiSBi&S ^-*<DjSi£&<D$igil0T?S>5. 

[04 2] «*©#j*ltJ:*ffla5fi*5^f-©*j*H 

50 [04 3] tt#©«j*KJ:3ffii«P«$*-fr©flWiB 



♦ 




[04 4] tt*©*J*fc±*MP«5*-if©3i«iaj* 

[04 6] «*©«lj«lcJ:S«i«W«5^-i>-«>«J«H 
[04 7] APDPtCiDipS Steffi 5rUiM1-S0t?*> 

So 

[048] ®i*<ommz-& sfflKpjs 5 * ikbumsh 

[04 9] ^Wtf— Klziapt><5S[«>flCftSrlft|li-r»0 
[#-!§-<Z>fft§»§] 

1 5 9^ K> 2 7yf^7^W^-K 
-<T (APDP) , 3 #i£0B&, 2 1 W*fflifl:7.f 

(BPF) , 2 2 K*Siiig7^/^(HPF), 2 3't8;J8KIi® 
^/^(LPF), 3 2 RFsi$H\ 3 3 L04&S?-, 3 4 I 

3 5«w»^?^ 3 6 ftmm*?-?. 

3 7 RF^a— 3 8 DC# 5> K 8 0 *uyh%k 
IS. 8 1 ^/WtM, 8 2 !7^-V x 1 0 1 APDP 
y^i/, 102 7^7^ >\ 103 #i£E! 



(16) ^BB 5 ! 2 10-13158 

* 8&, 10 4 FET, 10 5 Wtfi, 1 0 6, 1 0 7 *S X 
108 DC#s> bffl=" fT^iK 109 RF^a— i> 

115 aw*?-, 110 y-h-y 
-^-K^scgs, 1 1 1 Kw-o-ffifetRds. 112 mm 
i, 113 ^MWfc. 114 mM<o^nm. 1 1 

6 SAHIBS, 120 ^*-K5V^ 121 T 

122 ttffr*NM& 123 y— * 

g§±tfiFET, 1 2 4 Jg«*t*I#, 12 5 <7*- h^iffiFE 
T, 126 ttffHMfi& 127 .JStfc, 128 y— 

io ^707, 129 a**Wia«[, 130 arirais 

131 1 32 133 

#,1 3 4 9 O^ISIhIBS, 135 #gSIi!B&, 1 3 
6 4 5lS»BiK, 1 3 7 9 0m&m®&. 138 
18 0 7*J? K«A jHBS, 2 0 0 7>v"f~{k 
NT), 2 0 1 ttNHftMHB (LNA) , 2 0 2 ^i&ili® 
7^/1^ (BPF) , 2 0 3 iff^^^f-, 2 0 4 M&B 
38®», 2 0 5ffi«ilia7-f/V^(LPF), 2 0 6 

K*H»8&(AMPh 2 0 7 fflW^it*I#(HPA), 2 
0 8 *EEMttgBSt»(VGOK 2 0 9 210 
20 flWMMfcS^lK 211 &*3£lg#, 212 /W- 
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